We estimate from below by geometric data the eigenvalues of the periodic 
Introduction
Let X 3 (c) be a 3-dimensional space form of constant curvature c = 0 or 1 and admitting a real Killing spinor with respect to some spin structure. Consider a compact, oriented and immersed surface M 2 X 3 (c) with mean curvature H. The spin structure of X 3 (c) induces a spin structure on M 2 . Denote by D the corresponding Dirac operator acting on spinor elds de ned over the surface M 2 . The rst eigenvalue In particular, the mentioned inequality holds for all eigenvalues, i.e., Supported by the SFB 288 of the DFG.
This inequality was used in order to estimate the rst eigenvalue of the Dirac operator de ned on special surfaces of Euclidean space (see 1]). On the other hand, in case we know 2 1 (D), the inequality yields a lower bound for the spectrum of the Schr odinger operator +H 2 In general, let us consider a Riemannian manifold (Y n ; g) of dimension n as well as an S 1 -principal bre bundle : P ! Y n over Y n . Denote byṼ the vertical vector eld on P induced by the action of the group S 1 on the total space P, i.e.,
; p 2 P:
A connection Z in the bundle P de nes a decomposition of the tangent bundle T(P) = T v (P ) T h (P ) into its vertical and horizontal subspace. We introduce a Riemannian metric g on the total space P, requiring that a) g (Ṽ ;Ṽ ) = 1, b) g (T v ; T h ) = 0, c) the di erential d maps T h (P ) isometrically onto T(Y n ).
A closed curve : 0; L] ! Y n of length L de nes a torus H( ) := ?1 ( ) P and we want to study the isometry class of this at torus in P. Let We minimize 2 (k; l) on the integral lattice Z 2 . The isoperimetric inequality 4 A ?
A 2 L 2 and A vol (S 2 ) = 4 yield the result that 2 (k; l) attends its minimum at (k; l) = (0; 1), i.e., is an equality for all r 6 = 0.
